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Purpose: To assess refractive and visual outcomes of bilateral implantation of an isofocal optic-design intraocular lens (IOL) or 
a monofocal IOL following cataract surgery.
Methods: A total of 127 patients were recruited into a prospective, single-masked, randomized trial. Sixty-five patients bilaterally 
implanted with the Isopure Isofocal IOL and 62 patients with the Micropure Monofocal IOL were followed for 4–6 months. 
Refraction, monocular and binocular uncorrected-distance-visual acuity, corrected-distance-visual acuity (CDVA), uncorrected- 
intermediate-visual acuity and distance-corrected-intermediate-visual acuity (DCIVA, 66/80 cm), uncorrected-near-visual acuity, and 
distance-corrected-near-visual acuity (DCNVA, 40 cm) were evaluated. Binocular defocus curve, binocular contrast sensitivity 
(photopic, mesopic with/without glare), and glare and halo phenomena were also measured.
Results: 99.23% of eyes were within ±1.00D and 84.62% of eyes within ±0.50D for the Isopure patients and 98.39% and 82.26% for 
the Micropure patients, respectively. The mean spherical-equivalent was −0.06 ± 0.36D and 0.10 ± 0.32D for the Isopure and 
Micropure patients, respectively. 98.5% and 100% of patients implanted with the Isopure and Micropure IOLs showed a cumulative 
binocular CDVA value ≥20/20, respectively. 80% and 67.70% of patients implanted with the Isopure presented a binocular DCIVA 
≥20/25 at 80 and 66 cm, respectively. These percentages were 46.8% and 40.3% with the Micropure IOL, respectively. For Isopure, 
7.7%, 30.8%, and 58.5% of patients presented a DCNVA ≥20/25, ≥20/32 and ≥20/40, respectively. These values were lower for the 
Micropure: 1.6%, 19.4% and 46.8%, respectively. Defocus curves showed similar good visual acuity at distance for both lenses with 
better intermediate vision for the Isopure. Both groups presented good contrast sensitivity, and the size and intensity of halo and glare 
phenomena were similar between the two. No adverse-events were reported.
Conclusion: Our trial shows that both IOLs provide excellent visual acuity and contrast sensitivity for far vision with similar photic 
phenomena, and the Isopure IOL improved unaided intermediate vision performance.
Keywords: intraocular lens, phacoemulsification, cataract, visual acuity, defocus curve

Introduction
A recently published meta-analysis and systematic review based on 21 randomized controlled trials with 2951 patients 
comparing multifocal intraocular lenses (IOLs) with monofocal IOLs concluded that patients undergoing multifocal IOL 
implantation are more likely to be spectacle free but have a higher risk of glare, halos, and lower contrast sensitivity.1 

Another study concluded that extended depth-of-focus IOLs provide better intermediate and near visual acuities than 
monofocal IOLs but increase the risk of contrast reduction and more frequent halos.2 In this sense, a report by the 
American Academy of Ophthalmology evaluating the efficacy and safety of presbyopia correcting IOLs pointed out that 
most patients implanted with multifocal and extended depth-of-focus IOLs, compared with patients implanted with 
a control monofocal IOL, showed that patient-reported spectacle independence was superior to that of the monofocal 
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one.3 This report indicates that patients implanted with this type of IOL reported decreased contrast sensitivity and 
showed more visual phenomena as compared with control participants who received monofocal IOLs.

Therefore, new IOL designs aiming to provide patients with better visual acuity at intermediate distances should 
prevent the reduction of contrast sensitivity or the appearance of photic phenomena, being comparable to those outcomes 
found in patients implanted with monofocal IOLs. The Isopure 1.2.3. IOL (Beaver-Visitec International, Inc. [BVI], 
Waltham, USA) is a new aspheric lens with an optic design based on an isofocal concept4 to provide high-quality 
distance vision with improved functional intermediate vision. Recent publications analyzing this lens have reported good 
outcomes at different distances.5–9 Thus, in order to fully analyze this lens to ascertain possible differences with 
a monofocal IOL, this study aimed to assess refractive outcomes, visual acuity at different distances, contrast sensitivity 
under different lighting conditions and photic phenomena in patients with bilateral randomized implantation of the 
Isopure 1.2.3. IOL or its monofocal counterpart IOL (Micropure 1.2.3., with the same material and haptic design) 
following cataract surgery.

Methods
Study Design
This was a multicentric, prospective, randomized, controlled, single-blind post-market clinical follow-up trial 
conducted at three sites. The trial protocol was reviewed and approved by the Ethics Committee of the Asian 
Eye Institute in Philippines, Eticka Komise Ocni Kliniky Gemini in Republic Czech, and Hospital Clínico San 
Carlos in Spain following the tenets of the Helsinki Declaration. Written informed consent from all patients was 
obtained, and the study was registered at www.clinicaltrial.gov with the following number: NCT04249492. The 
main inclusion criteria considered cataract eyes (no comorbidity), IOL power available within the range of the 
study IOLs, patients aged ≥45 years, corneal regular astigmatism ≤1.0D and clear intraocular media (other than 
cataracts). The key exclusion criteria were the following: irregular astigmatism, difficulty to cooperate in the study, 
patients with degenerative visual disorders such as macular degeneration, patients with suspected age-related 
macular degeneration or who may be expected to require during the study retinal laser treatment, previous corneal 
or intraocular surgery, traumatic cataracts, abnormal pupils or expected complicated surgery or significant dry eye 
among others.

After being enrolled in the study and successfully completing the screening process, patients were randomized to 
either study group and bilaterally implanted with Isopure or bilaterally implanted with Micropure lenses. The ratio of 
randomization between the study group and control group is 1:1 and cannot be influenced by the researcher. This study 
was designed as a single-blind study. During the duration of the study, the patients were not informed if they had been 
implanted with the Isopure lens or the Micropure lens. This design was chosen to have the best possible objectivity in 
comparing the outcomes.

Intraocular Lenses and Surgical Procedure
The Isopure 1.2.3. IOL is a glistening-free hydrophobic IOL (n = 1.53, Abbe number = 42) with blue-light and ultraviolet 
filters with micro 4-closed loops and posterior angulated haptics platform. The aspheric optic design of the lens is based 
on an isofocal concept.4 The optic diameter of the lens is 6.00 mm (from 10 to 24.5D) and 5.75 mm (from 25 to 30D), 
and the overall diameter is 11.00 mm (from 10 to 24.5D) and 10.75 mm (from 25 to 30D). The Micropure 1.2.3. IOL 
(Beaver-Visitec International, Inc. [BVI], Waltham, USA) is made of the same material with the same haptic design, but 
the optic is biconvex aspheric monofocal. The optic diameter of the lens is 6.00 mm (from −10 to 24.5D) and 5.75 mm 
(from 25 to 35D), and the overall diameter is 11.00 mm (from −10 to 24.5D) and 10.75 mm (from 25 to 35D). Standard 
phacoemulsification technique for cataract surgery with a 2.2 mm incision was done considering a capsulorhexis of 
5.5 mm diameter. IOL power was targeted for emmetropia using the IOLMaster 700 optical biometer (Carl Zeiss 
Meditec, Jena, Germany) using the Barrett formula.
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Outcome Measures
Sphere, cylinder and the spherical equivalent [SE] were obtained pre- and at 4–6 months post-surgery. Monocular and 
binocular visual acuities were measured using the Clinical Trial Suite device (M&S Technologies, Niles, IL, USA) on 
a LogMAR scale: uncorrected- distance-visual acuity (UDVA), corrected-distance-visual acuity (CDVA), uncorrected- 
intermediate-visual acuity (UIVA), and distance-corrected-intermediate-visual acuity (DCIVA, at 66 and 80 cm), uncor
rected-near-visual acuity (UNVA), and binocular distance-corrected-near-visual acuity (DCNVA, at 40 cm). Photopic 
binocular defocus curve at 4m (from −2.50 D to +1.50D in 0.5D steps) and binocular photopic, mesopic and mesopic 
with glare contrast sensitivity were performed using the same device. Halo and Glare simulator software (Eyeland Design 
Network GmbH company, Germany) was used to assess the subjective perception of photic phenomena. This test was 
done before and after surgery, with the preoperative values considered the baseline measurement. All subjects in the trial 
were followed for 4–6 months. Mean, standard deviation (SD) and range values were obtained for continuous variables, 
and count and percentages were considered for categorical and incidence measures.

Results
In this clinical trial, we enrolled 130 eyes from 65 patients implanted with the Isopure IOL, 39 being female (60%), and 
124 eyes from 62 patients implanted with the Micropure IOL, 39 being female (62.9%). Table 1 indicates the patients’ 
demographics (age) and baseline characteristics (refraction, visual acuity, biometric parameters and IOL power 
implanted). In this trial, no surgical complications and no adverse events classified by the researcher to be potentially 
associated with the study device were reported.

Refractive and visual acuity outcome graphs were plotted for the data obtained in the Isopure and Micropure IOL 
patients at 4–6 months. Figure 1 depicts the distribution of the SE prediction error (top). For the Isopure IOL, the highest 
percentage of eyes, 38.5%, was for the range between ±0.13 D followed by 23.8% for the −0.50 to −0.14 D range. For 
the Micropure IOL, 33.1% were for ±0.13 D and 32.3% for the 0.14 to 0.50 D range. 99.23% of the eyes (129) were 
within ±1.00 D and 84.62% of the eyes (110) within ±0.50 D for the Isopure IOL and 98.39% (122 eyes) and 82.26% 
(102 eyes) for the Micropure IOL, respectively. The mean postoperative SE was −0.06 ± 0.36D (range from 1.25 to −1.38 
D) and 0.10 ± 0.32D (range from 1.38 to −0.50 D) for the Isopure and Micropure IOL patients, respectively. The same 
figure shows the distribution of the postoperative refractive cylinder (bottom). 96.2% of the eyes showed a cylinder ≤1.00 

Table 1 Demographic Characteristics of Participants Shown as Means, Standard 
Deviations (SD) and Ranges of the Two Groups

Isopure 1.2.3 IOL Micropure 1.2.3 IOL

Patients (n) 65 62
Eyes (n) 130 124

Age (y) 69.9±7.2 (49 to 88) 68.4±7.2 (53 to 89)

Sphere (D) 0.70±1.96 (−7.00 to 4.50) 0.93±1.81 (−4.50 to 4.25)
Refractive cylinder (D) −0.54±0.45 (−2.00 to 0) −0.63±0.55 (−2.50 to 0)

Spherical equivalent (D) 0.46±1.90 (−7.00 to 4.50) 0.63±1.81 (−5.25 to 3.88)

UDVA (logMAR) 0.49±0.25 (0 to 1.20) 0.51±0.29 (−0.10 to 1.20)
CDVA (logMAR) 0.18±0.19 (−0.08 to 1.00) 0.19±0.19 (−0.20 to 1.10)

K1 (D) 43.70±1.66 (39.54 to 48.24) 43.62±1.56 (40.26 to 47.83)

K2 (D) 44.19±1.67 (40.06 to 48.74) 44.14±1.57 (41.22 to 48.35)
Corneal astigmatism (D) 0.50±0.23 (0 to 1.00) 0.53±0.24 (0 to 0.98)

Axial length (mm) 23.35±0.97 (21.10 to 25.73) 23.35±0.90 (21.57 to 25.69)

Anterior chamber depth (mm) 3.03±0.34 (2.23 to 4.02) 3.12±0.39 (2.39 to 4.03)
White to white (mm) 11.89±0.42 (10.80 to 12.90) 11.90±0.41 (11.10 to 13.00)

Lens thickness (mm) 4.59±0.40 (3.37 to 5.40) 4.56±0.41 (3.58 to 5.49)

IOL power (D) 22.1±2.3 (15 to 27) 22.0±2.4 (15.5 to 26.5)

Abbreviations: UDVA, monocular uncorrected distance visual acuity; CDVA, monocular corrected distance visual 
acuity; K, keratometry; IOL, intraocular lens power.
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D and 74.6% ≤0.50 D for the Isopure IOL and 96.0% and 75% for the Micropure IOL, respectively. The mean 
postoperative refractive cylinder was −0.47 ± 0.37 D and −0.42 ± 0.36 D, respectively.

Table 2 reports the monocular and binocular outcomes for UDVA, CDVA, UIVA and DCIVA (at 80 and 66 cm), and 
binocular DCNVA (at 40 cm) for Isopure and Micropure. IOL patients at 4–6 months post-surgery. Figure 2 depicts the 
cumulative monocular and binocular UDVA and CDVA values before (monocular values) and after 4–6 months post- 
surgery for the Isopure and Micropure IOLs. Under binocular conditions, 84.6% and 98.5% of patients implanted with 

Figure 1 Distribution of predicted spherical equivalent error (top) and refractive cylinder (bottom) for the Isopure 1.2.3 and Micropure 1.2.3. IOL patients at 4–6 months 
post-surgery.

Table 2 Monocular and Binocular Visual Acuity logMAR Values (Mean ± Standard Deviation and Range) at Different Distances 
for the Isopure 1.2.3. and Micropure 1.2.3. Intraocular Lens (IOL) Patients at 4–6 Months Post-Surgery

Isopure 1.2.3. IOL Patients Micropure 1.2.3. IOL Patients

Monocular Binocular Monocular Binocular

UDVA 0.06±0.11 (−0.12 to 0.62) 0.00±0.07 (−0.14 to 0.22) 0.02±0.08 (−0.20 to 0.24) −0.04±0.07 (−0.20 to 0.16)

CDVA −0.01±0.08 (−0.18 to 0.46) −0.05±0.07 (−0.20 to 0.10) −0.03±0.07 (−0.20 to 0.14) −0.07±0.07 (−0.20 to 0.02)

UIVA (80 cm) 0.14±0.12 (−0.14 to 0.54) 0.06±0.11 (−0.14 to 0.40) 0.23±0.13 (−0.08 to 0.54) 0.16±0.12 (−0.08 to 0.44)

DCIVA (80 cm) 0.15±0.11 (−0.04 to 0.54) 0.07±0.09 (−0.08 to 0.40) 0.22±0.10 (0.00 to 0.50) 0.16±0.09 (0.02 to 0.36)

UIVA (66 cm) 0.17±0.14 (−0.10 to 0.52) 0.10±0.12 (−0.12 to 0.50) 0.28±0.14 (0.00 to 0.70) 0.19±0.13 (−0.06 to 0.54)

DCIVA (66 cm) 0.19±0.12 (0.00 to 0.54) 0.11±0.11 (−0.08 to 0.50) 0.27±0.12 (0.02 to 0.56) 0.20±0.11 (0.00 to 0.54)

DCNVA (40 cm) 0.32±0.12 (0.02 to 0.70) 0.37±0.12 (0.10 to 0.80)
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Figure 2 Cumulative proportion of eyes having a given monocular and binocular logMAR uncorrected distance visual acuity (UDVA) and best-corrected distance visual 
acuity (CDVA) values before and after 4–6 months post-surgery for the Isopure 1.2.3 and Micropure 1.2.3. IOL patients.
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the Isopure IOL showed cumulative binocular UDVA and CDVA values of 20/20 or better (≤0.00 logMAR), respectively, 
at 4–6 months post-surgery. These values were 93.5% and 100% for patients implanted with the Micropure IOL, 
respectively. All patients showed a binocular CDVA of 20/25 or better (≤0.10 logMAR). At intermediate vision, 
Figure 3 plots the cumulative monocular (left graphs) and binocular (right graphs) UIVA and DCIVA values after 4–6 
months post-surgery both for 80 and 66 cm. Under binocular conditions, 80% and 67.70% of patients implanted with the 
Isopure IOL showed a binocular DCIVA of 20/25 or better (≤0.10 logMAR) at 80 and 66 cm, respectively. These 
percentages dropped to 46.8% and 40.3% with patients implanted with the Micropure IOL, respectively. At near vision 
(40 cm), Figure 4 provides the post-surgery cumulative binocular DCNVA values. For the Isopure patients, 7.7%, 30.8%, 
and 58.5% of patients presented a DCNVA ≤0.10 logMAR (20/25 or better), ≤0.20 logMAR (20/32 or better), and ≤0.30 
logMAR (20/40 or better), respectively. These values were again lower for the Micropure patients: 1.6%, 19.4% and 
46.8%, respectively.

Figure 3 Cumulative proportion of eyes having a given monocular and binocular uncorrected intermediate visual acuity (UIVA) and distance corrected intermediate visual 
acuity (DCIVA) at 80 cm and 66 cm after 4–6 months post-surgery for the Isopure 1.2.3 and Micropure 1.2.3. IOL patients.
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Figure 5 shows the postoperative photopic defocus curve from 1.50 D to −2.50 D for the Isopure and Micropure IOL 
patients. In both groups of patients, there is a visual acuity peak at the expected distance focus (0D vergence/far vision) 
with the best visual acuity followed by reduced value (more pronounced for those patients implanted with the Micropure 
IOL) with increased negative vergence: intermediate (100 and 67 cm) and near (50 cm) distances. The maximum mean 
difference between groups was 0.06 logMAR at both −1.00D and −1.50D of vergence. It was 20/32 or better, up to about 
−1.75D in the Isopure IOL and up to −1.50D for the Micropure IOL.

Figure 6 plots the binocular mean photopic, mesopic and mesopic with glare contrast sensitivity values for both 
groups of patients. Both lenses showed similar and good contrast sensitivity outcomes at the different spatial frequencies 
assessed. The outcomes for the bright light conditions were slightly better than those found under low-lighting conditions 
with or without glare. Figure 7 shows the mean size and intensity of the photic phenomena on a 0–100 scale for both 
groups. At 4–6 months post-surgery, the mean values for the size and intensity of halo (from 18.31 to 27.32) and glare 
(from 10.34 to 18.76) phenomena were similar between the two groups.

Figure 4 Cumulative proportion of eyes having a given binocular distance corrected near visual acuity (DCNVA) at 40 cm after 4–6 months post-surgery for the Isopure 
1.2.3 and Micropure 1.2.3. IOL patients.

Figure 5 Mean photopic binocular logMAR visual acuity with best correction for distance as a function of the chart vergence from 1.5 D to −2.5 D for the Isopure 1.2.3 and 
Micropure 1.2.3. IOL patients at 4–6 months post-surgery. Error bars represent standard deviation. The right Y-axis shows Snellen feet acuity, and the upper X-axis shows 
distance values (cm).
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Figure 6 Mean binocular photopic (A), mesopic (B) and mesopic with glare (C) contrast sensitivity function for the Isopure 1.2.3 and Micropure 1.2.3. IOL patients at 4–6 
months post-surgery.
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Discussion
Recent clinical literature on the refractive and visual outcomes of the isofocal optic design Isopure IOL considered 
several samples of eyes, follow-ups, comparators and different study designs. Table 3 shows a detailed description 
indicating the main conclusions found by these authors. The current proposal is the first prospective randomized single- 
blind study analyzing the outcomes of the Isopure IOL to be compared with its monofocal counterpart, the 
Micropure IOL.

Our refractive accuracy outcomes show excellent refractive values for both IOLs (Figure 1), with 99.23% of eyes 
within ±1.00 D and 84.62% of the eyes within ±0.50 D for the Isopure IOL patients, and 98.39% and 82.26%, for the 
Micropure IOL patients, respectively. These values are better than those found in the EUREQUO study, which analyzed 
more than 280,000 cataract and refractive surgeries (93% of eyes within ±1.00D and 72.7% of eyes within ±0.50D).10 

The mean postoperative SE was less than a quarter of a diopter (Isopure: −0.06 ± 0.36D, Micropure: 0.10 ± 0.32D) and 
the mean postoperative refractive cylinder was less than half a diopter (Isopure: −0.47 ± 0.37D, Micropure: −0.42 ± 
0.36D). In relation to other studies, for example, Stodulka and Slovak5 reported a mean SE of −0.16 ± 0.46 D (range 
from 0.50 to −1.38 D), 80.6% of eyes had an SE within ±0.50D, and in no eyes did the refraction deviate more than 
+1.00 D or −1.50D. Their mean postoperative refractive cylinder was −0.36 ± 0.45 D (ranging from 0 to −1.50D). 
Bernabeu-Arias et al7 found similar outcomes with 95.7% of eyes having a target SE within ±1.00 D and 73.2% of eyes 
within ±0.50 D, being the mean postoperative SE −0.12 ± 0.42 D (range from 1.13 to −1.50 D). Tomagova et al8 targeted 
their patients for mini-monovision of −0.50 D in the nondominant eye and emmetropia in the dominant eye and found 
that the mean SE was −0.15 ± 0.41D and −0.46 ± 0.35D, respectively. Lesieur and Dupeyre9 found a mean SE of −0.06 ± 
0.32D for the Isopure, −0.51 ±0.28D for the Synthesis+ and 0.11 ±0.31D for the Lucidis IOLs. In this study, the 
distribution of SE revealed that 68%, 50% and 64% of eyes were within 0.50D of target refraction for the Isopure, 
Synthesis+ and Lucidis IOLs, respectively. These values changed to 100%, 100% and 95% for ±1.00D, respectively.

Figure 7 Mean halo and glare simulation outcomes (intensity and size) for the Isopure 1.2.3 and Micropure 1.2.3. IOL patients before and at 4–6 months post-surgery.
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The cumulative proportion of eyes having a given monocular and binocular visual acuity value (for distance, 
intermediate and near) is depicted in Figures 2–4 with the mean values detailed in Table 2. Our results revealed good 
outcomes for distance vision, with 98.5% and 100% of patients implanted with the Isopure and Micropure IOLs, 
respectively, showing a cumulative binocular CDVA value of 20/20 or better (Figure 2). At intermediate vision 
(Figure 3), 80% and 67.70% of patients implanted with the Isopure IOL showed a binocular DCIVA of 20/25 or better 
at 80 and 66 cm, respectively. These percentages dropped to 46.8% and 40.3% with patients implanted with the 
Micropure IOL, respectively. In addition, for near vision (Figure 4), 30.8% and 19.4% of patients showed a DCNVA 
of 20/32 or better for the Isopure and Micropure IOL, respectively. The CDVA outcomes in our study are better than the 
data published in the EURQUO database.11 This database reports data on >368,000 cataract extractions: a CDVA of 20/ 
40 or better and 20/20 or better was achieved in 94.3% and 61.3% of the cases, respectively. Stodulka and Slovak,5 with 
patients implanted with the Isopure lens, found, under binocular conditions, that 100% of patients achieved a cumulative 
CDVA value of 20/20 or better, 52.9% of patients a DCIVA value at 80 cm of 20/25 or better, and 17.6% of patients 
a DCIVA value at 66 cm of 20/25 or better. Our study showed better percentages for intermediate vision (see Figure 3). In 
our series, the postoperative mean values for binocular CDVA, and DCIVA at 80 and 60 cm, were −0.05 ± 0.07, 0.07 ± 
0.09, and 0.11 ± 0.11 logMAR, respectively (Table 2). Stodulka and Slovak5 found similar values: −0.09 ± 0.06, DCIVA 
0.14 ± 0.08, and 0.20 ± 0.11 logMAR. In another study, Bova and Vita6 assessed the visual outcomes after implantation 
of the Isopure IOL and compared it with the Tecnis PCB00 IOL (Johnson and Johnson Surgical Vision Inc., Santa Ana, 
USA). After surgery, both groups had similar acuity at distance without significant difference in the post-operative 
outcomes of binocular UDVA (p = 0.89) and CDVA (p = 0.90). They did, however, find that the Isopure IOL had 
a significantly better monocular and binocular UIVA (66 cm) than the PCB00 IOL (p < 0.01). The mean values of 
binocular UDVA, CDVA, UIVA and DCIVA were 0.03 ± 0.04, 0.01 ± 0.03, 0.22 ± 0.06, and 0.21 ± 0.07 logMAR, 

Table 3 Clinical Studies Reporting Outcomes of Patients Implanted with the Isopure 1.2.3. Intraocular Lens

Authors  
(Year)

Eyes 
(Patients)

Follow-Up 
(Months)

Comparator 
Study Design

Conclusions

Stodulka and 
Slovak (2021)5

36 (18) 6 None 

Prospective
Isopure IOL provides excellent CDVA and DCIVA along with high 

contrast sensitivity and good tolerance of residual refractive cylinder.

Bova and Vita 
(2022)6

42 (21) 12 Tecnis PCB00 IOL 

Retrospective 
non-randomized

Isopure IOL may offer a good option for the distance and 

intermediate vision without increasing optical aberrations and any 

photic phenomena.

Bernabeu-Arias 
et al (2023)7

183 (109) 4 None 
Retrosprective - 
prospective

Isopure IOL provides excellent visual performance for far vision 
and functional intermediate vision with an extended range of 

vision. This lens is an effective option for providing functional 

intermediate vision and correcting aphakia.

Tomagova et al 
(2023)8*

124 (62) 1–2 None 

Retrospective
Isopure IOL provided an extended range of functional vision (up to 

63 cm) resulting in useful UNVA, good UIVA, and excellent UDVA. 
Subjective patient satisfaction in terms of spectacle independence 

and photic phenomena was high.

Lesieur and 
Dupeyre (2023)9

22 (22) 3 Synthesis+ IOL 

Lucidis IOL 

Retrospective 
non-randomized

Lucidis IOL showed more efficient distance, low contrast, and near 

vision than Isopure and Synthesis+ IOLs. Synthesis+ IOL seems to 

be more efficient in intermediate vision than other groups.

Current study 
(2023)

130 (65) 4–6 Micropure 1.2.3. IOL 
Prospective 
randomized

Both IOLs provide excellent visual acuity and contrast sensitivity 
for far vision with similar photic phenomena, and the Isopure IOL 

improved unaided intermediate vision performance.

Note: *Bilateral implantation with mini-monovision (−0.50D). 
Abbreviation: IOL, intraocular lens.
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respectively. Bernabeu-Arias et al7 found slightly better outcomes in 74 patients bilaterally implanted with the Isopure, 
with mean values of 0.02 ± 0.08, −0.02 ± 0.06, and 0.13 ± 0.11 logMAR for UDVA, CDVA and DCIVA (66 cm), 
respectively. Our results were better too, being: 0.00 ± 0.07, −0.05 ± 0.07 and 0.11 ± 0.11, respectively.

Bernabeu-Arias et al7 found 98.57% of patients with a cumulative binocular CDVA ≥20/25, 80.65% and 50.0% of 
patients with a binocular DCIVA ≥20/25 at 80 and 66 cm, respectively; and 41.94% of patients with a binocular DCNVA 
≥20/40. In our study, these percentages were better: 100%, 80%, 67.7% and 58.5%, respectively (see Figures 2–4). 
Tomagova et al8 using mini-monovision found 77% of patients with binocular UDVA of ≥20/20, 58% of patients with 
binocular UIVA ≥20/25 and 51% of patients with binocular UNVA ≥20/40. They also indicated that on monocular 
testing, 84% and 98% of eyes had a CDVA ≥20/20 and ≥20/25, respectively, showing the safety of the Isopure lens. In 
addition, Lesieur and Dupeyre,9 for monocular conditions and eyes implanted with the Isopure IOL, reported a mean 
CDVA of 0.01 ± 0.02 logMAR with 82% of eyes with a CDVA ≥20/20 and 38% of eyes with DCNVA ≥20/20.

Figure 5 shows the binocular defocus curve for both groups of patients. The peak of the curve is found for distance 
vision (0D of vergence) and the other values reduce smoothly, with closer distances (negative defocus values) being more 
pronounced for patients implanted with the monofocal lens. The range for 0.2 logMAR visual acuity as per the American 
National Standard12 was from +1.25D to −1.75D for the Isopure IOL. Stodulka and Slovak5 also analyzed the binocular 
defocus curve showing a range from +1.0 to −1.50 D for this level of acuity, and Bova and Vita6 reported a similar range 
from about +0.75 D to −1.50D. These authors also analyzed the monofocal Tecnis PCB00 IOL and found that the Isopure 
group curve was flatter than the monofocal one, especially within the intermediate vergence levels. Bernabeu-Arias et al7 

found a range from +0.75D to −1.50D in the binocular defocus curve for 0.2 logMAR. Tomagova et al8 found a higher 
range, varying from +0.90D to −1.60D in their binocular defocus curve (note that this sample considered mini- 
monovision eyes), and Lesieur and Dupeyre9 obtained a range from +0.75D to −1.25 in their monocular defocus 
curve. Considering our outcomes and those found by other studies, we believe that patients implanted with this lens 
show an acceptable visual acuity from distance up to 67 cm.

The outcomes for contrast sensitivity under different lightning conditions (see Figure 6) revealed good outcomes for 
both groups of patients. Stodulka and Slovak5 found outcomes within the normal range for monocular (at 1–2 months 
post-surgery) and binocular (at 4–6 months post-surgery) photopic and mesopic contrast sensitivities. Bova and Vita6 

evaluated binocular photopic contrast sensitivity using sine-wave gratings from 1.5 to 18 cycles per degree and found no 
difference between Isopure and Tecnis PCB00 IOLs. They indicated that like a monofocal IOL, the Isopure uses all the 
light energy to extend the range of focus, not losing energy like diffractive designs and maintaining contrast sensitivity 
being comparable to a monofocal IOL. Furthermore, our results under mesopic conditions (with and without glare) 
support that the Isopure provides comparable contrast sensitivity to a monofocal IOL and can be an excellent option for 
patients without accepting possible reductions in distance visual quality. In this sense, Figure 7 shows the outcomes for 
photic phenomena (glare and halo) indicating that they were similar in both groups. This is in agreement with Bova and 
Vita,6 who found that none of their patients described night dysphotopsia, halos, or glare, and Lesieur and Dupeyre,9 who 
indicated that there were no-spontaneous dysphotopsia complaints such as halos and glare in their sample of patients. 
Stodulka and Slovak5 reported that 6 eyes (16.7%) of 3 patients required a posterior Nd:YAG capsulotomy. Bova and 
Vita6 indicated that no patients had a posterior capsular opacification requiring capsulotomy with Nd:YAG laser. 
Bernabeu-Arias et al7 did not report adverse events associated with the lens and Lesieur and Dupeyre9 (based on the 
retrospective nature of their study) excluded patients that required Nd:YAG posterior capsulotomy due to PCO.

Future studies should increase the sample size and the follow-up of both groups of patients to properly analyze 
possible difference between lenses. In addition, other metrics such as wavefront aberrometry, quality of vision and/or 
patient satisfaction questionnaires should be included.

Conclusion
In summary, our results indicate that both IOLs provide good accuracy in postoperative refractive error, excellent visual 
acuity and contrast sensitivity for distance vision with similar photic phenomena, and, specifically, the Isopure IOL 
improved unaided intermediate vision performance.
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